Alterations in T lymphocyte activity following chemical sympathectomy in young and old Fischer 344 rats.
In aged Fischer 344 (F344) rats, sympathetic noradrenergic (NA) innervation of the spleen is markedly diminished compared with young rats. To determine if diminished NA innervation can still provide functional signals to splenic T cells, young (3 months old) and old (17 months old) F344 rats were treated with the NA-selective neurotoxin, 6-hydroxydopamine (6-OHDA) to destroy peripheral NA nerve fibers. In 3-month-old rats, no alterations in spleen cell Con A-induced T cell proliferation, IL-2 or IFN-gamma production were observed up to 15 days after sympathectomy, when splenic NE was maximally depleted. By 21 days post-sympathectomy, when NE levels had partially recovered, Con A-induced proliferation and IFN-gamma production, but not IL-2 production, were reduced in sympathectomized animals. After day 21 post-sympathectomy, no alterations in T cell functions were observed in sympathectomized animals. In 17-month-old rats, spleen cell Con A-induced proliferation and IL-2 production were reduced 5 days after sympathectomy in the absence of changes in CD5+ T cells or IFN-gamma production. Desipramine pretreatment, to block 6-OHDA uptake and prevent sympathectomy, completely blocked the 6-OHDA-induced effects, demonstrating that the destruction of NA nerve fibers is required. After day 5 post-sympathectomy, no sympathectomy-induced alterations in Con A-induced T cell functions were observed in old animals. These differences between young and old rats demonstrate that old animals are more susceptible to loss of sympathetic NA innervation, perhaps because compensatory mechanisms are limited. The sympathectomy-induced reduction in T cell proliferation indicates that splenic NA innervation in old animals, though diminished, can exert a positive regulatory influence on T lymphocyte function. Further study of sympathetic neural-immune interactions in the aged rat may provide a means to improve T cell responsiveness in aging.